Low-molecular weight dextran sulfate abrogates the instant blood-mediated inflammatory reaction induced by adult porcine islets both in vitro and in vivo.
One of the main obstacles to clinical application of islet xenotransplantation is the injurious inflammatory reaction elicited by porcine islets when they are exposed to fresh human blood in vitro and in vivo. This instant blood-mediated inflammatory reaction (IBMIR) causes rapid binding of platelets to the islet surface, activation of the coagulation and complement systems, and leukocyte infiltration of the islets. As a consequence of IBMIR, morphological destruction of porcine islets occurs within the first few hours after transplantation. In the present study, by analyzing the plasma samples and performing immunohistochemical investigation, we assessed the effect of adding low-molecular weight dextran sulfate (LMW-DS) at 0.01-1 mg/mL to an in vitro tubing loop assay in which porcine islets were exposed to fresh human blood. The effect of LMW-DS also was investigated in an in vivo model using diabetic athymic mice, which provides an innate inflammatory milieu without influence of T cells. The possible toxicity of LMW-DS was assessed by culturing pig islets in the presence or absence of LMW-DS for 3 days. In the in vitro study, in the presence of LMW-DS at 0.01 mg/mL, platelet consumption, coagulation, and complement activation were reduced, and, at 0.1 mg/mL, LMW-DS totally prevented IBMIR. Immunohistochemical investigation showed that leukocyte infiltration was totally abrogated at the highest dose. A similar finding was observed in the in vivo study. No adverse effect of LMW-DS was observed on the quality of the islets. LMW-DS appears to be an effective drug candidate that is able to control the strong innate immune response induced by pig islets in contact with human blood.